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F. Lerbet [1, 2] . This enhancement is due to the effect of the atomic tunnelling systems on the rare-earth ions [3] [4] [5] [6] . In this letter, we report on an effect of the rare-earth ions on the relaxation rates of the tunnelling systems, also called two-level systems (TLS). Phonon echoes are a powerful tool to study the relaxation rates of TLS in glasses [7, 8] . We [9, 11] . Nevertheless, an external magnetic field does not change these parameters [9] . We shall see that it seems not possible to explain our effects by taking into account only the phonon-TLS coupling. So, it is tempting to consider that the magnetic moments relax the TLS in magnetic glasses as the conduction electrons do it in metallic glasses [12] .
We have observed phonon echoes in an aluminosilica glass doped with holmium ions (1.5 % at.). [13] and Golding and Graebner [7, 8] . Figure 2a shows [14] . This de- pendence is different from the T-2 law reported by Graebner and Golding for phonon echoes in fused silica [8] but is the same as the temperature dependence for the electric dipolar echoes in a silica glass doped with OH- [15] .
We have observed three-pulse echoes in our sample. Figure 2b shows the echo amplitude as a function of rl3 (the delay between the first and the third pulse) at 10 mK and 450 MHz for 0 and 60 kOe. The decay is not exponential. This behaviour is also observed in fused silica [8] and predicted by the theory [13] . [8] . Fig-2--a in fused silica at the same temperature [16] .
The first step, before considering the effect of the magnetic field on the TLS, is to try to explain selfconsistently all the changes observed in the framework of the phenomenological TLS model [17] . The echo amplitude increase could be explained with a change of P,2 (where P is the density of TLS and -1 the deformation potential). By another way, it is possible to measure P,2 through the logarithmic dependence of the sound velocity at low temperature [17] .
By measuring the velocity variation of acoustic waves at 70 MHz down to 10 mK, we have observed that the slope of the logarithmic temperature dependence does not change with magnetic field between 0 and 60 kOe [14] . Hence, we have obtained P,2 = 3x log erg/cm3. Nevertheless, one could argue that P and -y change is such a manner that P,2 remains constant. But this is not convincing without any physical argument. Another way to try to explain the increase of the echo amplitude with magnetic field is to point out that in figure la the incident power at which the echo is maximum, is displaced toward the low values by a factor 1.5 (2 dB) when the magnetic field is set up. This behaviour can be explained by asserting that the value of the mean elastic dipole 2qfAo/J? is increased by a factor 1.5 [18] . Since the echo amplitude is proportional to the dipole, it must also increase by a factor 1.5 (experimentally, there is a factor 3). But yet, P, does not change. So it would mean that Ao increases with increasing magnetic field. Considering the TLSlattice relaxation and assuming a one-phonon process, the relaxation rate is given by the expression [17] .
where E is the splitting and Ao the tunnelling coupling energy. Equation (1) This property has been established in ferromagnetic glasses [10] and confirmed recently in insulating magnetic glasses [9, 11] . Thus, P,.,2 = 3 x 108 erg/CM 3 in our aluminosilica glass containing 1.5 % of Ho ions [14] and P-12 = 0.7 x 108 erg/CM 3 in a same glass except for the Ho content which is 10 % [9] .
Since the magnetic ions are coupled to the lattice, it can be understood that these parameters change due to the magnetic interactions between the ions. However, at the low temperatures where we are working, the expected effect of the magnetic field is rather static. In the framework of the random anisotropy model of the rare-earth alloys, each rare-earth ion is subject to a local anisotropy field of random orientation [19, 20] . The application of a magnetic field changes the direction of the magnetic moments ("it closes the umbrella" [21] [22] , but this seems not to change anything on the effects reported here [14] . We have never considered the activation processes which have been observed in these glasses because their characteristic parameters are such that they must be quenched at very low temperature [9] . If [23] . These excitations give rise to an additional relaxation mechanism. In our samples, the magnetic-ion concentration is low and these excitations do not exist. Nevertheless, if one suppose that some rare earth ions can flip on their anisotropy axis at very low temperature, then it is possible to explain the effect of the magnetic field on T1. As the magnetic field is set up, the rare earth ions which can flip, are those perpendicular to the field (the others are quenched due to the magnetic energy). These spins can relax the TLS. As the field increases "the umbrella" progressively closes [21] , thus removing the relaxing spins and increasing correlatively Tl. Obviously this possibility is hypothetical. Magnetization measurements at very low temperature would be very useful to know more about the rare-earth ion motions.
In any case, they will be insufficient to explain conclusively our effects as long as the theory describing the dynamics of the TLS in the presence of dilute magnetic moments will be lacking. The present experiments show that there are some interesting physical effects and we hope that they will stimulate theoretical works in this field.
